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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tzanavaras et al (US 5,421,987) in view of Dordi et al (US 6,416,647). 

Tzanavaras et al teach (see figure 1 ) a method for electrofilling a metal or alloy 
inside at least one opening located in a front surface of a substrate, the front surface of 
the substrate including at least one opening and a top field surrounding the opening, 
wherein the opening included a bottom and sidewalls coated with an exposed metallic 
surface, wherein the steps of the method included immersing the substrate in an 
activation solution (electrolyte), applying high pressure electrolyte jets to the substrate, 
wherein the electrolyte included metallic ions of the metal to be plated and applying an 
electroplating current to the substrate to electroplate the metal inside the opening. 

Thus, Tzanavaras et al fail to teach applying ultrasonic or megasonic vibrations 
to the substrate and the electrolyte. 

Dordi et al teach (see abstract, figure 3 and related description) including an 
ultrasonic transducer (237) for agitating the electrolyte in a copper electroplating 
process. 
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Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a step of applying ultrasonic vibrations to the substrate and electrolyte as taught 
by Dordi et al to the method of Tzanavaras et al because the ultrasonic vibrations would 
have increased agitation, and thereby, uniformity, of the electrolyte. 
3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tzanavaras et al (US 5,421,987) in view of Reynolds (US 5,904,827). 

Tzanavaras et al teach (see figure 1) a method for electrofilling a metal or alloy 
inside at least one opening located in a front surface of a substrate, the front surface of 
the substrate including at least one opening and a top field surrounding the opening, 
wherein the opening included a bottom and sidewalls coated with an exposed metallic 
surface, wherein the steps of the method included immersing the substrate in an 
activation solution (electrolyte), applying high pressure electrolyte jets to the substrate, 
wherein the electrolyte included metallic ions of the metal to be plated and applying an 
electroplating current to the substrate to electroplate the metal inside the opening. 

Thus, Tzanavaras et al fail to teach applying ultrasonic or megasonic vibrations 
to the substrate and the electrolyte. 

Reynolds teaches (see abstract, figure 3 and related description) including an 
megasonic transducer (90-92) for agitating the electrolyte in a copper electroplating 
process. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a step of applying megasonic vibrations to the substrate and electrolyte as taught 
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by Reynolds to the method of Tzanavaras et al because the megasonic vibrations would 
have increased uniformity of the electroplating (see Reynolds at col. 8, lines 45-56). 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tzanavaras et al (US 5,421 ,987) in view of either Dordi et al (US 6,41 6,647) or 
Reynolds (US 5,904,827) as applied to claim 1 above, and further in view of Langer et 
al (US 4,834,842). 

The teachings of Tzanavaras et al, Dordi et al and Reynolds are described 

above. 

None of these references expressly teach that the electrolyte plating bath 
included an inhibitor additive. 

Langer et al (see abstract and col. 1 , lines 18-34) a conventional additive for 
copper electroplating baths included inhibitors. The inhibitors were added to ensure a 
uniform deposit. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added an inhibitor as taught by Langer et al to the electrolyte of Tzanavaras et al 
because the inhibitor increased uniformity of the electroplated metal. 

Double Patenting 

5. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 1 1 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
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1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

6. Claims 1 and 2 are rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 33-38 of U.S. Patent No. 
6,869,515. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because it would have been obvious to one of ordinary skill in 
the art to have combined various features from the diverse dependent claims to achieve 
the presently claimed combination. Claim 33 teaches the steps of immersion, applying 
high pressure electrolyte jets and applying an electroplating current. Claim 34 suggest 
use of the method with a substrate including an opening and a top field surrounding the 
opening. Claim 38 suggests the step of applying ultrasonic or megasonic vibrations to 
the electrolyte and substrate. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 



Application/Control Number: 10/688,333 



Page 6 



Art Unit: 1742 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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